ESPITE the most diligent attention to asepsis during any surgical procedure, postoperative infection remains a threat. The magnitude of this problem on the Neurosurgical Service at the UCLA Center for the Health Sciences is the subject of this report. This study was undertaken to provide the surgeon with a clear idea of the infection rate so that techniques of asepsis could be better evaluated and to provide a basis for discussion of risks of a surgical procedure with patients and their families.
An attempt was made to determine the total incidence of infections that developed in clean operative wounds. The nature of the various factors which may lead to infection were examined, and the incidence of infection was related to specific neurosurgical procedures.
There are ample reports concerning the general surgical experience with this problem; however, neurosurgical reports are less abundant. Woodhall, et al., 12 reported their experience with 4~ infections in 3,019 operations over a 10-year period. In addition, they summarized the reported experience of Cairns, 3 Pennybacker, 1~ and Penfield2 These rates varied from a low of 0.69% (5,066 operations) to a high of 4.4cflv (1,169 operations). A more recent report n described an unusually high incidence (10.~%) of infectious complications.
In addition to these specific reports, infection has been included among complications in published reports of specific neurosurgical operations 2,5,6,s or neurosurgical infection by a specific bacterial organism. 1,4
Material
This report includes all postoperative infections which complicated surgically-clean cases on the Neurosurgery Service during the 6-year period from July 1, 1959 , to June 30, 1965 . These cases were located by reference Received for publication July 1, 1966. 1959-1960 1960-1961 1961-1962 1962-1963 1963-1964 1964-1965 to the Neurosurgery Service Log which is maintained on a day-to-day basis by the resident staff. Patients treated at UCLA for postoperative infections acquired following operations performed elsewhere and patients operated upon specifically for infectious disorders were excluded. Incidence of Infection. During this 6-year period, 1,767 major neurosurgical operations were performed (Table 1) . Fifty-four of these cases were complicated by various types of postoperative infection, an over-all incidence of 3.05%.
The rate of infection during these years has been relatively stable in spite of constant turnover in resident personnel. The sterile technique used during surgery has undergone only a few minor variations, such as occasional changes in skin preparation solutions and the recent introduction of adherent plastic film drape. Shaving of the operative site is carried out immediately prior to surgery. Currently the skin is scrubbed for 10 minutes with an organic iodine solution prior to draping. Neither topical nor systemic prophylactic antibiotics are used in clean cases. Ultraviolet light is not used. The seasonal variations in temperature in the operating suite are minimized by a filtered air-conditioning system. Occlusive bulky wound dressings are applied and re-
4~
Richard E. Balch Type of Infection. All major categories of surgical infection were encountered; the relative incidence of each is shown in Table 2 . The largest group of cases was composed of those patients with postoperative infection of the cerebrospinal-fluid (CSF) pathways. The separation of ventriculitis and meningifts into separate categories is somewhat artificial; however, the infection of paramount concern in the four cases listed as ventriculitis was in fact intraventricular and required specific therapy. All received direct ventricular treatment by needle, surgical incision, or constant drainage. Three of the four had been infected with an enteric organism. A Micrococcus was identified in the CSF of the fourth patient following an emulsified pantopaque ventriculogram.
There were 21 operations complicated by meningitis; one of these patients died. Nine developed meningitis following tumor excisions; 2 of these tumors were perichiasmal, 1 in the middle fossa, 4 in the posterior fossa, and 2 in the extramedullary spinal canal. Two infections followed chemothalamotomies,and the remaining 10 infections followed stereotaxic hypophysectonly, either with yttrium 90 or the cryoprobe. Only one of the hypophysectomies had been performed for intrinsic pituitary disease and the meningitis was associated with rhinorrhea in 8 of the 10. If this group of patients whose operation required penetration of the sphenoid sinus were removed from the series, there would have been 44 infections in 1,665 clean operations, an incidence of 2.6%.
As reported by Cairns, a the complication of meningitis results from manipulation of the major cerebrospinal fluid reservoirs and pathways and is rarely seen following hemisphere surgery. There were no such cases in this review.
The only cerebral abscess followed ache mothalamotomy and left the patient hemiplegic. One subdural abscess followed a cerebral hemispherectonly; the other subdural abscess resulted from a middle fossa exploration for benign disease.
With the exception of the postventriculoatrial shunt septicemia, the remaining cases represent variations of extradural wound infections. Although all layers of infected wounds revealed some evidence of infection, they were categorized by the primary site of the purulent collection. In only one patient with extradural wound sepsis could neurologic deterioration be directly attributed to the infection; that patient developed seizures and hemiplegia as the result of a cranial wound infection with osteomyelitis of the bone flap. Full recovery followed treatment of the infection. 
Risk of Infection.

